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GENERAL STATEMENT 


Graphite is an essential war mineral and for that reason has received mich 

attention from the standpoint of national defense. During the World War the 

Situation with respect to graphite suprlies, though it never became acute, caused 
Considerable concern, Even in peace time, nowever, grapnite has aroused more in- 
terest than the actual size of the industry seems to warrant, Despite this wide 
interest the facts of the industry do not seem to be generally known. Often there 
has been an almost total disregard of the essential economic and technical 
problems involved, Long ago Bastin’ made the following statement in a Government 
report: "To-day there are more abandoned mines and mills: in the United States than 
the number in operation * * * -. In the number of times some of these properties 
have changed hands in the course of a few years, there is a record of misrepresent- 
ation and disappointment that can hardly be equaled in any other branch of mining, 
and many properties have been notoriously associated with stock manipulation of 
doubtful character, a 


‘According to one authority fully 600 vein mines have failed in the 
United States, and the record shows that of ail these properties scarcely a score 
have ever succeeded in operating for as mich as a year or two. More than 40 mines 
have been worked at various times in the State of New York alone and at least that 
many in Alabama. Throughout the country, in fact, there are scarcely a dozen 
States in which efforts have not been made at some time to exploit graphite 
deposits. At the present time the list of mines that can be classed as at all 
active is reduced to less than ten. Failures inevitably occur in all kinds of 
mining, but the disheartening feature of the record of graphite mining in this 
country is that so few. ventures have evén paid back the money put into them and | 
that none. has been a conspicuous | success, | 


L _ The Bureaw of: Minés will “welcome monn ee Te of this article, but requests that 
ithe following footnote ackriowledgment ‘be made: "Printed by permission of oe 
Director, U. S. Bureau of Mines. (Not subject. to copyright. )" | 

ra ‘Assigkant ¢9 (Patet, economics branch, ‘J. 5, Bureau of Mines, 

3 Bastin, B.'°S.; Graphite: Mineral Resources: ‘of the United States, U. S. Geol. 
Survey, pt. 2, 1911. 
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Many versons seem to have a mistaken idea as to tne aia size of the 
graphite industry. The total domestic consumotion of graphite is so small that, 
were it merely a matter of tonnage, one moderately Iarge company could easily 
supply all of it. In the aggregate the Unitcd States seldom uses more than 
30,000 short tons of graphite annually. ‘The total value of this consmption -- 
as obtained by adding the proceeds Zrom sales by domestic mines to the foreign 
market value of imported material plus an allowance to cover the probable value: 
of artificial. graphite ~~. normally is ofly about oné anda ‘half million dollars. 
Even this rather small consumtion is divided wo among at least four fundamentally 
different kinds of natural and artificial. etaphite andi a mach larger number of 
real or fancied varieties. As a result of this condition the maximum potential 
Sales from any one mine in the United States can scarcely amount to more than 
$200,000 or $300,000 annually: According to the testimony in the recent Tariff 
Hearings, 87 per cent of the domestic production -of “flake graphite is furnished 
by one company. 4 This company , certainly the most successful now operating, has 
expended more than $2,000,C00 in developing its mines and in the construction of 
milling equipment and the gross value of.its annuai sales as indicated vy the 
total value of domestic production in recent years has been substantially less tha 
$200,000. Even were the margin between costs and selling prices very much greater 
than it actually is, the potential returns of new granliite mining ventures an, a 
not apeeee commensurate with the Capital Investment — red. | 7 


“More sienif icant even than the fo ots concerning the present small iitagiiaaias 
requirements of spocified grades is the question which confronts a prospective 
new producer'as. to whether his product can be. sold at. all.- For certain uses and - 
in certain localities it may be possible to market. a suall quantity of almost. any 
graphitic material provided it is cheap enough, and provided, of course, it con~ 
tains a fairly high percentage of carocn. But if the price demanded, even for: :. 
powdered material, is moré than 2 cents a pound, the ia ot ah ia payers 
as: to —— ‘becomes of paramount importance. te 


‘Under existing’ circumstances it is not possible fora graphite miner to - 

expand his market except by engaging in the manufacture of finished products. 

That there is a wide spread between the price of crude graphite and the. price of 
graphite products per pound is well known, A measure of this spread is indicated: 
by a:statement in the Tariff Hearings which pointed ‘out the fact that one company -.. 
whose sales amounted to $1,500,000 annually paid out only’ “$15. 000 annually mt > a 
duties, Since the:tariff rate on amorphous graphite under the act of ,1922 Was. 
10 ner cent on the: value of the material f. 0. bd. mine, it is’ evident ‘that , even. . 
allowing for certain additional materials that enter ‘Anto the finished : articles, coe 
the average market value of graphite can be increased about 10-fold,by manufac- | 
turing it into a varied line of finished products. Before entering these fields, eo 
however, the miner must build up a sales organization and conduct an active ee 
advertising campaign and otherwise ‘popularize his brands before he can get con- 
gsumers to take his products. Even the business of manufacturing paint pignent .. 
alone requires a great deal of sales effort and additional: preparation 7 that 
connected with the purely mining needscf the. business... i”. : 


4 Brief of the Southwestern Consolidated Graphite Co.. i Tariff Hearings, Ways = +: 
and alae PURLESEDs 1929, pe Gol, a ee an 
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PRODUCTION VS . CONSUMPTION . 


For some years previous to 1914 a — is per cent of tke apparent 
Consumption of natural graphite in ‘the United States was supplied by domestic 
mines,. In 1914 the proportion was 18 per-cent. Even taking the industry as a 
whole and including both artificial graphite (exclusive of electrodes) and 
natural graphite, domestic sources’ ‘contributed ouly 24,6 per cent of the apparent 
Gonnage consumed in 1914. In 1926 the proportion derived from domestic sources 
was 50.5 per cent and in 1927, was 42:0 per cent, but.this increase is attributable 
almost wholly to a larger output: of artificial graphite, Considering natural 
graphite alone the proportions for the two ‘recent years were lL’, 2 and 19.3 per 
cent, respectively -- only a Little “greater. sane the — percentage. : 


Aside from the increased production i artif icial: graphite the eine 
changes in the industry have ‘taken place -in. thé import, trade. The, quantity. and 
nature of the graphite produced by domestic mines have changed Little, but. the 
imports have been reduced substantially in quantity and to.a much’ larger extent 
in value, As.will be seen: later’ the total tonnage of graphite consumed in the 
United States: is about the.same now as it was in the years imme diately preceding. | 
the outbreak: of. the Great War: in Europe. The: ‘outstanding difference is that a 
larger part. of this Consumptipn now consists of ‘artificial and amorphous graphite 
and a much smaller part of it: ‘consists of Ceylon’ lump and exnensive grades of 
flake. On the:one hand the decline in the manufacture of crucibles. has reduced 
the demand for -the more exnensive kinds of graphite, while on the other hand the 
consumption of the cheaper kinds ot a ts has increased. 


COMPARABILITY 


No ele, of the pee industry: is washed ve. of - more argument than 
the question of the’ relative merits of different kinds of graphite. An unbiased 
investigator soon finds that the conflicting views of different dealers and users 
are founded upon lionest differenced ‘of. opinion.- “In the manufacture of crucible, 
for example, various mixtures of clay and’ graphite are employed and each mixture 
has to be handled differently. Experiende has shown that one kind of clay can not 
be substituted for another without’ changing piesa factors in the process, and that. 
the same is true of different kinds of graphite. “ Since it takes at least a year 
to work out the manufacturing’ technique to test the merits of a new mixture. in 


actual melting service, it is: not- ‘surprising that manufacturers are reluctant to 
depart from established practices. : | —s 


The graphite industry, it should be canaianed, is in many respects a 
complicated one. Attempts to state its problems as broad generalities tend to 
obscure the facts that ‘there are three or four wholly aifferent types of graphite 
with several grades of each type. Moreover graphites of nominally the same grade 
may not be interchangeable because of differences in purity and physical condition. 
Despite occasional attempts, at standardization, the specifications ‘for many grades 
are not well established,. and even when established they are:not always adhered to. 
A great deal depends ‘upon the process of beneficiation and the care given to 
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maintaining quality or at least an even grade. Since one type of graphite can to. 
a limited extent be substituted for another, the matter of careful grading is of 
extreme importance. The foundry-facing trade, for example, uses crystalline dust, 
low-grade flake, and amorphous or artificial graphite more or less interchangeabl; 
at the same time all of these graphites compete not only with one another but wit! 
amorphous carbon and with mineral facings such as mica or silica, Since foundry 
facings, despite their wide variety, are not merely hit or miss mixtures, the 
miner or dealer who can furnish a dependable guarantee of quality has a great ad- 
vantage in competition with a sporadic producer whose occasional shipments almost 
of necessity will be uneven in grade. In a statement presented to the Ways and 
Means Committee in February, 1919, 14 manufacturing jobbers engaged in the plumba 
go foundry facing business maintained that the Alabuma dust carries grit, is hard- 
er to grind than the imported, and is not naturally as well fitted for foundry 
facings as the Ceylon graphite. Both Alabama and Pennsylvania graphite dust were 
said to be of inferior refractory quality because of their large silica and mica 
content which fuses under the pouring heat of the molten metal and prevents a 
smooth surface. These troubles are to some extent a matter of inadequate prepara 
tion for market, The same difficulty has contributed to the attitude of crucible 
manufacturers, many of whom objected to using domestic flake even as an admixture 
with Ceylon plumbago. The relatively rapid adoption of. artificial graphite as cor 
pared with the consumption of competing types of natural graphite has to an in- 


portant extent been due to the fact that the quality is under control and can = 
BEpenses upon. 


The successful introduction of the oil flotation process for enaden 
graphite ores should result in better uniformity of domestic natural graphite, 
particularly of the flake variety, and may result in their displacing certain 
kinds of imported graphite. If at the same time domestic flake can be produced 
more cheaply it may react adversely upon the sales of domestic amorphous. In con- 
sidering consumption trends and ccnpetitive conditions, therefore, it is necessary 
to keep clearly in mind that a number of different products differing widely in 
properties and price are all classed together as graphite. 


That there is a great difference between Ceylon lump selling for almost _ 
10 cents per pound and Rhode Island amorphous selling for under three-fourths of 
a cent is self-evident, but it is not so plain that domestic crystalline flake may 
range in price from 25 to 10 cents per pound as was the case in 1925, according tc 
reports of producers to the Bureau of Mines, Part of this difference was ex: ..:; 
plained, of course, by the fact that these prices were at the mines and hence did 
not include transportation to consuming markets; but one of the main causes for tl 
wide range in value was the greatly different degree to which the products were 
prepared for market. This situation is reflected by the divergent reports of mar- 
ket conditions that are received from different dealers but more particularly froz 
domestic miners, Even in the same district one operator finds business good while 
at the same time another fails to move his product. Among the imports there are 
Similar differences, although the tendency is now for graphite to be more highly 
refined before being sent to this country. Ceylon graphite has always been Care- 
fully prepared, but much Madagascar and Canadian flake, for example, formerly had 
to be cleaned in this country before it was fit to be used, Under these cir- 
- Cumstances an unknown percentage. of the total tonnage reported in the 
statistics as graphite actually represented impuritics, 
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and consequently the yield of usable grashite was substantially less than is 
' indicated by the statistics, 
| TOTAL CONSUMETION 


Considering the graphite industry as a whole tne situation is illustrated 
in the following table: ‘- ae , 


Cons As a graphite in a United states, 1916 = et 


ow | rl a ivallable~ - Less ; “Apparent a Sosapatees 
Year | sales 2/ morts {for consuaption |-exoorts | consumption | domestic 
1914 - | 21,990 - 28 , 650 1,960 : 26..0 
1915 23,075 30,335 524 24.4 
1916 42,930 55,217 798 22.6 
1917 | 42,577. : 61,407 2,573. 32.0 
1918 119,498 | 87,080. | 954. 48.7 
1919 26,626 88,130 629 $0.7 
1920 21,036 34,506 607 59,2 
1921 «8,183 13,,£64 | 921 - (42.6- | 
1922 12,488 22,129 » 569 AAS TS 
1925 19 , 434 38,853 - 908 51.2 
1924 16,875'-|- 26,839 1,022 40.5 
1925 17,768 - 28,501 945 - 38.9 
1926 16,116 — 22,168 | 405 50.5 
1927 17 452 28,778 1,819 42.0 


a/ Tneluding both artificial (except electrodes) and natural graphite. 


The foregoing taole brings out iu a ivnia way. the dependence of the ‘ 
United States on foreign sources of supp: Je To a certain exteut also it snows 
that this dependence is less serious now *nan formerly, although these aiered - 
circumstances would be more apparent if is were possible to show figures for pre- 
War years. Unfortunately; however, the production figures for artificial grapliite 
prior to 1915 related both to electrodes and to powdered or bulk graphite, whereas 
More recently such figures relate only to powdered graphite. It would seem, how- 
ever, that the output of artificial powdcred graphite for most years prior to 1914 
was relatively small; as the imports in i912 and 1913 were much larger than they 
were in 1914, it follows that previous to the outbreak of the war in Europe . the 
proportion of graphite supplies derived from domestic sources amounted to - 
substantially less than one-seventh of the consumption. | : 


As has been previously noted, the leading causes of this snorenied 
independence of foreign supplies are (1) a decreased demahd for crucible graphite 
and (2) an increased output of artificial graphite. Although imports of 
crystalline and amorphous’ graphite have been recorded separately in the trade 
statistics only since the Tariff Act of 1922, it is possible to estimate fairly. 
closely the imports for previous years by noting the country of origin. Ceylon 
graphite, of course, is crystalline, as are also imports from Madagascar and — 
Canada, Since a little Madagascar and Ceylon material has been imported by way 
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of Great Britain or France, imports from these and from a few other secondary 
sources have been slancified as crystalline, while imports from Japan, Chosen, 
Mexico, Italy, Austra, and so on, are considered to be amorphous. 


‘ CONSUMPTION OF CRYSTALLINE GRAPHITE 


The following table, with figures estimated as indicated, shows a 
diminution in the consumptior of crystalline graphite from the 20,0900 short tons 
immediately before the war to approximately 10,000 tons after the war. The > | 
drastic curtailment both in domestic sales and imports in 1921 and 1922, follow- 
ing the relative large imports of previous years, indicates the absorption of 
surplus stocks. | 


Consumtion and sources of supply of crystalline graphite 
in the United States, in short tons 1912 - 1927 


Domestic | Apparent Percentage 
Year Sales mports consumption Gome stic 
1912 © -1,772 | 19,508 21,280 8.3 
1913 ‘2,582 | 19,288 21,820 11.6 
1914 2,610 11,083 - 13 ,693 19,1 
1915 3 537 18,995 | 22,532 15.7 
1916 5 ,466 32,160 — 37,626 14.5 
1917 5 292 52,462 . | 37,754 14.0 
1918 6,431 13,313 | 19,744 32.6 
1919 4,043 20,972 | 25 ,015 16,2 
1920 4,816 16,115 | 20,981 25,0 
1921 595 4,085 3 4,680 12,7 
1922 925 8,445 9,370 9.9 
1923 1,982 8,182 10,164 19,5 
1924 900 © 5 ,439 6,339 14,2 
1925 1,129 8.558 } | 9,687 11.7 
1926 2,495 7,866 i {- 10,361 2A,1 
1927 2,612 7,93 | 10,505 24.9 


&, eer for Pc epalenn: dienciak figures for crystalline aor. reported separately 
by Bureau of Foreign and Domestic Commerce only since 1926, Data for former 
years estimated on basis of countries of origin. : a 


“CONSUMPTION OF AMORPHOUS AND me GRAPHITE - 


The consumption of amorphous righsites aia of powdered artificial graphite 
may be considered together, as the two materials Conipe te quite freely with one. | 
another in many different uses, It should be noted, however, that recently a — 
large percentage of the output of artificial graphite has been used inthe mani- — 
facture of dry cells, competing in this application with flake rather than with 
amorphous. Because of the altered policy of the Acheson Graphite Co. -in reporting 
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its statistics before and after 1915, it is impossible to give figures which will 
| show the full extent of the expansion in the use of these two qualities of 
graphite. Moreover, while it is known that a large part of the exports of 
"unmanufactured graphite" as reported by the Bureau of Foreign and Domestic 
Commerce consists of amorphous or artificial graphite, minor amounts of 
crystalline graphite have been exnorted, particularly during the war years ,but 
Since there is .no means of estimating the quantity of crystalline grapnite so 
included, all of the exports are herein considered as being saheenatal amorphous or 
artif icial graphite, , 


‘In zeneral it may be said that the reduction of 10,000 tons in the con- 
sumption of crystalline graphite has been balanced as regards quantity by an in- 
Crease, of approximately the same amount in the consumption of amorphous and 
artificial graphite. . Much of ‘this: increase is. attributable to the great expansion 
in production of artificial graphite, althovgh imports, most of which come from 
Ame rican-owned mines ‘in Mexico, have also incréased. Domestic-mine production of - 
amorphous. graphite prospered more, or less during the war, but it subsequently 
appears to have suffez-ed from the competition both of artificial graphite and of 
the dust and second-grade flake produced more or less as a by-product,mines that | 
produce crystalline flake. Various kinds of. amorphous. Carbon,. notably anthracite 
Coal, and other substitutes have also veer factors affecting rae! :eongumption. of 
natural ers. ee a Seal a ee : ; 


| ipparent | 
onsump-— Sesssdbans 
tion domestic 
(a) | Cd) oo” 
(a) 7 * Cd) 
(a) (Ca) 


10,582  |13,557] 8,250 | 5} 21,402 | 63.3 
6,129 _| 8,724) 9,559 | 18 17,883 48.8 


(a) Sales. 

(bd) Powdered graphite (exclusive of atectrodasy: 

(c) Probably includes some crystalline flake in. some years. | 

(d) Data not available previous t¢ 1915, Artificial graphite was sen aene with 
electrodes in published statistics, © ~ 

(e) Estimated. Under new classificaticn exports of "graphite and a 
except crucibles," in 1927 were 1,819,short tons valued at $435,997. “Since 
exports of manufactures of —— alone had a value of $463,084 in 1926, 
it is assumed that exports of unmanufactured graphite were probably no 


larger than in the previous year. 
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COMPETITIVE CONDITIONS 


The competitive ability of the domestic graphite industry depends to an 
important degree upon the quality of its products. Established. reputation and 
buying habits indaced by the. long dependence of consumers upon foreign sources 
of supply afford definite problems to be met by an expanding domestic industry, 
but certainly outside of the crucible field, they do not constitute insurmountadle 
handicaps to a domestic producer who can guarantse regular delivery and good uni- 
form quality. | | 7 : 


Competition. in the domestic graphite market is becoming more and more a 
matter of price. This is certainly true with respect to competition between 
products of the same variety and purity; and in the case of many consuming outlets, 
it is true also that nroducts of different grades compete with one another largely 
on a price basis, This latter statement, of course, does not mean always that 
they are interchangeadle pound for pound at the same price, but it does mean that 
consumers as a rule are inclined to buy. any. of | several varieties. of graphite which 
may be offered: to them and pay according to the relative service rendered. Form- 
erly they were less ‘réady to do this, preferring always to buy Ceylon graphite or 
some other variety with a well-established reputation. Sometimes consumers are 
willing to buy an impure product and refine it themselves, tut the tendency is to 
place the burden of preparing graphite for final consumption upon thé producer, 
where it rigntfully belongs. .Moreover, the employment: of. perfected process of. 9il 
flotation makes it easier now had _—— a i aaieale product at the irda 


Previous to the World lar, Ceylon Lump” and ¢ even chip commanded ‘a.: consider. 
ably nigher price per pound than Plake graphite, but in later years the differ-— 
ential has been greatly reduced. Throughout the world Madagascar flake has dis— 
placed Ceylon grades to a greater or less extent even in the manufacture of . 
crucibles, and in consequence Ceylon producers’ have been forced to reduce their 
prices,. In 1913, first-grade Ceylon chip was. quoted in New York at 7% to 10 cents 
per pound, whereas Madagascar, Canadian, or domestic flake could ‘be eae for 5° 
or 6 cents per pound, indicating an average premium of at least 3 cents per pound 
in favor of this medium siz® of vein graphite, Ir 1928, on the other hand, 

Ceylon’ chip and the various grades of high-grade flake were all quoted in. New. York 
nominally at the sane price, 6g to 7 cents per pound. Actually domestic and | 
Madagascar fleke were still somewhat cheaper, but the difference was very: slight 
as compared with former times. The premium on Ceylon plumbago which, because. of - 
the enlarged demand for crucibles increased greatly during the war, has sub sequent- 
ly tended to semen Even for Ceylon graphite the differentials between the 
different grades have been a PeCECee: as may be seen from the following table; 


- 


Quotations of Ceylon gr aphite per pound in New York 
for selected y ears 


1913 1917 1928 
Lump (1st ihe OP" QBea1 | 28432 73-95 
Chip (1st grade) . 3-10 20-23 6a-78 


Dust (1st. grade)” es 4 -~5s | 1-13 | 34-53 
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Almost regardless of price, Ceylon lump and chip will contime to be used 
as raw material for crucible making. The only know : domestic mine which has pro- 
duced material physically similar to Ceylon: graphite «is situated at Dillon, Mont. 
Excent at war-time prices, the Crystal Graphite Co. which operates this mine has 
never yet demonstrated! an‘ability to compete in eastern markéts with Ceylon pro- 
ducers. Development has continued and the mine las been opened up so that it can 
‘be worked to better advantage; a smakl mill has been “built to prepare the products 
for market, but the sales in recent years have been confined to western consumers 

and future plans apoear to be based‘largely unon the western market which is not 

large. These facts indicate that vein graphite can not now be produced in 
Montana and delivered’ in eastern consuming centers at: the prices of comparable 
Ceylon grades. TranSportation is one factor; it costs more.to haul the Montana. 
product to the Atlantic Seaboard by rail than it doesito ship the imported =~ 
material halfway around the. world by water. :..Differences in wages tend further to 
handicap the American producer, who must meet the western mining camp scale of - 
wages although the. deposit does not afford much opportunity.for compensating 
economies that will reduce pane cost by use ics large-scale methods, 

“With a deniice in the demand £ or eeant bie grades of ain. “the market 
for flake has improved -- at least mlatively. Madagascar has established itself 
in many markets, displacing Ceylon pluntsago both in the United States and abroad. 
Madagascar flake, since it has not. the established reputation which is still 
accorded to the better grades from Ceylon, must ‘sell on an equal footing with com- 
parable. domestic flake. It: has been- stated that Madagascar flake‘is a little 
thicker than that produced in Alabama and the new guarantees as- to uniformity 
provided’ by the Government seal’ have’ been used as sales’ arguments, ‘but although 
imported and domestic flake*may not be interchangeable; they do sell at very near- 
ly the. same price. . Under these. circumstances the relative cost of the finished 
product delivered in the. principal consuming centers of the United States is the 
determining factor in competition. Despite the relatively high value of the 
product, transportation: is an important item, and for this reason Madagascar flake 
is’ consumed mainly along the. seaboard. Canadian graphite is most strongly en- 
trenched in the neighboriocd of the Great Lakes, Alabama graphite mines, on the 
other hand, are not well situated with respect to consuming markets, The freight 
‘Bate to New. York is $16.10. ‘per: Shoes ton, . whereas the rate from Madagascar, in- 
cluding transhipment at Havre; is $16 (it has been as low as $8.67), and the ~~ 
rate from Ceylon ‘to Atlantic seaboard poirts of.-the United States-ranged in recent 
years from $5.60 (1928). to $8.75 (1925). To Pittsburgh’ the rate from Alabama, 
points is $16.50, while from Canadian mines it- is only $9.50..'The Texas mines 
likewise are far from the main consuming centers, hence their product formerly had 
to be sold to.a large extent locally, mostly in the southern part- of the 
Mississippi Valley. California production (used mainly for foundry facings) also 
has to be sold in nearby territory. ‘Only one mine in the United States, that at 
: Annandale, N: J.; 55 miles from “ew York, is situated near the great eastern 


markets, and in call anne property saa not peeeres to eee on a commercial 
‘scale, | 
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The freight rates (1928) from the leading domestic mines to certain con- 
— districts are given in _ the following table: | 


Freight rates (carloads) from domestic mines 
per short ton in 1928 


Destination 


New York ........2..0- ;: 
Chicago ....... aes ae 
MAG2 SON: cise ses csaees 
Bethlehem, Pa. ...... 
Philadelphia ........ 
Pittsburgn ........6. 
Baltimore ...........- = . es | ae 
Ohio points ........ : 10.70 — 11.65 to 12.00 
(a) By water, : 


* In acdition to the transportation, hands cap resulting from the fact that. 
the main consuming centers are closer to the Atlantic seaboard or the Canadian 
boundary than they are to many of the leading doméstic producing centers, domestic 
deposits are of lower grade than many of those f ound. abroad. Regardless of labor . 
conditions and relative wages the domestic deposits are more costly to work be- 
cause the yield of flake per ton of rock mined is almost. invariably less andy 
geherally very much less than it is abroad. In. Madagascar. there are deposits that 
yield 30 and even 50 per cent. In Alabama the yield amounts to. scarcely 24 per. 
cent; in Texas and Pennsylvania it is only.3 to 4 per. cent, whereas in Canada the — 
rock at the Black Donald mine contains an average of 65 per cent, and elsewhere in 
Canada grapnite mines have been opened in rock containing. eo per cent graphitic. 
carbon, The Canadian graphite industry, theréfore, seems to be ina giana Lae 
advantageous position. The deposits are extensive and not far distant.from the. 
large markets of the United States, power is cheap, and cost of production is so. 
low that Canadian flake should be laic down in New York, Pittsburgh, ‘London, 
Liverpool, Hamburg, or Bremen, cheaper than that produced anywhere else in the . 
world. In the past the Canadian industry, in common with that of the United 
States, has been held back by inefficient. méthods of beneficiation. The adoption. 
of oil flotation, however, promises to do away largely with this difficulty. At: 
the Black Donald property coarse flake containing 88 to 99 per cent graphite has 
been regularly produced; the No. 2 (medium) flake contained 92.5 per cent graphite | 
wnile the No. 3 (fine) contained 95.5 per cent graphitic carbon. About 20 per - 
cent of the total product is used for ground stocks, The graphitic carbon content. 
of which ranges from 74 to 92 per cent. Some portion of the Canadian graphite . 
which is finely crystalline is commercially known as "amorphous" and is imported 
under that designation. 
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A factor which tends to strengthen the competitive status of both domestic 
and Canadian graphite mining is the increase in the demand for dust and the 
smaller sizes of flake which has resulted from the rapidly growing consumption of 
graphite for foundry facings, paints, dry batteries, and lubricants. . Formerly, 
when the cemand was principally for.No. 1 flake’ suitable for making crucibles, 
these joint products often had to: be thrown away. According to the leading . 
domestic producer, however, it is "absolutely impossible Tor’ any plant to survive 
on the sale of low-grade products. alone." | 


Some of the amorphous graphite produced in the United States is low in 
carbon, and none of it sells for high prices. ores te of this sort is mined 
chiefly in Rhode Island, Nevada, and Michigan, and its principal recommendation 
is that it is cheaper than any suitable material obtainable from abroad. Some of 
it is worth only $5 to $10 per ton at the mines. As even the New York price of 
crude amorphous graphite is usually under $20, it is clear that domestic mines 
situated near consuming centers have a tremendous advantage with respect to 
supplies that have to be imported from any considerable distance. Since much of 
the amorphous graphites mst be pulverized before entering into final consunption, 
the principal competition en:ountered by domestic pr:.ducers of this kind of 
material comes from the low-grade dust produced in tne refining of crystalline 
flave. For many purposes, on the other hand (notably for the manufacture of 
pencils and for lubricants and to a lesser extent for foundry facings), quality 
is of great imoortance even for amorphous graphite. This feature has been 
emphasized by operators of high-grade grapnite mines in Sonora, with the result 
that Mexico now furnishes a larger and lerger percentage of the imports of 
amorpous graphite, and products made therefrom -- especially pencil graphites -- ~ 
are exported in substantial quantity. During the first half of 1928 almost 4,000 - 
tons of graphite were imported from Mexico .-- a, considerable increase as iekene ” 
with 6,283 tons imported from the “same source in 1927. The total domestic coaament 
tion of amorphous graphite, most of ‘it consisting of extremely low-grade material, 
is much smaller, arsbeiiiies in 1927 to only 2,595,short tons. The United States 
has an avundence of amorphous granhite, deposits being found in many States and | 
in various parts of the country. Roth Mexico and Chosen, however, have larger and 
better deposits and, despite their greater distance from American markets, have 
captured much of the business where ality counts. 


Under the Tariff Act of 1922,a duty of 10 per cent ad valorem was tua 
on amorphous graphite, but nevertheless imports are substantially larger and do- a 
mestic production is smaller than formerly when all granhite was on the free list. 
Even as compared with pre-war production the domestic output has incteased only _ 
slightly. The use of artificial graphite, on the other hand, has expanded greatly, 
as it is cheaper than natural graphite of equal purity. Moreover, the larger 
supply of low-grade crystalline graphite obtainable at competitive prices has fur- 
ther contributed to di tient wae working of ons nial graphite mines in the 
United States, 3 | 


The freight rate £ rom Sonora to Saginaw, Mich. , whe re the bulk of the 


Mexican material is.prepared for market, is $12.50 a. short ton, and, based on the © 


severage declared value of: $8,57-in 1927, the 10 per cent duty adds $0, 86 per short 
“Aon, The ocean freight rate from Janan or Chosen to the Atlantic seaboard has 
la in | recent years about $8.95 per short ton. 
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COSTS OF PRODUCTION 
For the period igis + CO 19193, dom2 st ic operating | costs, as ascertained by 


the Bureau of. Mines, ran:2 zed from 6 to 14 cents per pownd, averaging about 10 cents 
per pound of No. 1 flake. 6 in ascertaining these costs the No. 1 flake was 


w.reed with the entire operating expense, and then credited with the income re-_ 


= 


+ ived from the sale of No. 2 flake and dust, which were considered as oy-products. 
‘ allowance was made for depletion and depreciation. Such allowarces would add ~ 
pernaps 1 or 2 cents per pound. These costs, of course, renresent the peak of 
war-time conditions and are not representative of the industry in later years. 
Although most. of the Alabama plants have been closed, the following figures, said_ 
to represent the cost and market prices. of crucible grades only, are of interest : 
as indicating the advances that | took place fala the progress of the Great War, 


Year "Cost per 2 We Maret price 
ase per pound, cents 
1914 6.7 
1915 7-8 
L916 . 10-18 
1917 10-20 
npoLe 11-20 


At the Tariff He earings poe 1919 ie again in 1921 considerable evidence was 
submitted to show that the costs of production ‘of domestic graphite were sub- 
stantially higher than they were in foreign producing countries. As shown by 
cost statements submitted in confidence to the Bureau of Mines, this condition 
has been mqgified somewhat by improved methods of beneficiation and more economical 
mining, but, may be noted that on ‘Texas graphite the freight and grinding costs 
alone amount to 1$ cents per pound: of product, and'on Alabama’ shipments the freight 
equals 0,5 cent; heen. costs:must be considered in view of the close largins on 
— Olé - yieiding less tnoan - — of: ce acaala per ton ee rock milied. 


The best iis: evi a as oe ye costs can - obtained from a 
study of the invoice values of granhite imported from the leading producing ‘coun 
tries. These figures include profit and certain handling cherges in the countries 
of origin but do riot include ocean freight or handling.charges and-commissions in 
the United States. During the calendar year 1927. the declared value of. flake | 
graphite imported direct from Madagascar was 3,84 cents per pound, wiereas the im- 
ports irom Madagascar graphite by way of France were valued at 5.23 cents:per 
pound as compared with 6.74 cents per pound from Canada. The average of all kinds 
of as dala i ba aa flake is 5. 25. cents per pound. | Ss see 


G Dub, George Dy, Prssarat ios oF Crucible Graphite: “War Minerals Investigation, 
Series, No. Z. Bureau of Mines, 1918, p. 22, 

7 Testimony of A. B. Conklin, Secretary of the ' Graphite Producers! Association 
of Alabama, béfore Ways and Means Committee } —— 26-7, 1919. 
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As estimated by the Compagnie Générale de Madagascar in January , 1927, 
the cost of Madagascar graphite, 65 _per cent grade, f.o.b. Tamatave, was 1, 450 
francs for the Antsirabe region, 1,750 francs for the Anivorano region, and 975 
francs for the Vatomandry region. However, the British-owned Maskar Co. which 
dominates the local market, estimated the costs for the Antsirabe district at | 
only 1,600 francs as compared with 1,900 francs per metric ig which it was: ‘pay-. _ 
ing for €5 per cent material laid dow at Tamatave warehouse.® With the fy 
stabilized at 3.9 cents, a price of 1,900 francs per metric ton is equival¢ 
5.38 cents per pound as compared with the price of 3.84 cents indicated by ° 
American import statistics as the average f. o. b. value, a difference of a 
trifle more than one-fourth of a cent ner pound... 


LIST OF GRAPHITE MINES AND PRODUCERS 


Alabama: 
Chilton County: 
Mountain Creek: 
Bama Graphite Mines (Montgomery, Ala.) 
Clay County: 
Ashland: Os a a aie | 
pe nT Graphite ede. ‘tame, xia, 4 
National Flake Graphite Co. (Ashland, Ala.) : 
Superior Flake Grephi te Co. satan ahs ‘Til.) 
Coosa County: She 
Hollins: ) 
Southwestern Consol. heats Co. (Boston, MASS. —— 
also operates in Texas. ). 
Sylacauga: | 
Diamond aiihdltie Co. biieenidas City, Ala.) 


California: 
Los Angeles County: 

La Crescenta: 
Standard Graphite Corp. (Los inob ive, ‘Calif. ) 

San Fernando: 
The Los Angeles Graphite Co. (Los Angeles, Calif, ) 

Sagus: 
California Graphite Co. (Los: Gesetan’ te ait, > 


Colorado: 
Gunnison: County: 
Quart 2: 
Graphite Corp. (Cleveland, Ohio.) 


Tdaho: 
Blaine County: 
Ketchum: 
: Griffith & Hampton (Ketchum, Idaho.) 


Mining Journal Sanegen) ‘ . Graphite production’ of Madagascar in 1926", May 28, 
1927; Dp. 465. 
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Michigan: 

| Baraga County: 
, L' Anse: ede | 

a Detroit araphite oo. (Detroit, Mich, ) 


Montana: 
eaverhead C ounty: 


‘Dell: | , ey ® be 3 
m National Carbon Co., Lessee (New York City.) 
Dillon: in , | 
Crystal Graphite Co. 
Nevada: ‘ 
| Ormsby County: 
Carson: 


Carson Black Co. ideal Calif. ‘A 


New Jersey: 
Hunterdon County: 


Annandale: 
Annandale Seaphite om, eA Ladelpia, Sasi 


3 
New York: 
liagara County: : ye eae a ok ! v 
Niagara Falls wm) Buffalo: ee tificial gra ephite): 
Acheson Graphite Co. (Niagara Falls, N. Y.) 
Warren County: 
Graphite and Ticonderoga: | | | wate 
Joseph Dixon Crucible Co, eeu City, Rew. 
( American Graphite Co. ) 


Oklahoma: 
Atoka County: 
Atoka: | 
H. Y. McBride (Denver, Cclo.) 


Pennsylvania: 
Chester Countys.. 


aa and Chester ae 
T. D. Just Co. (Chester Springs, Pa.) 
Chester Springs: 
Harry A. Schmehl (Chester Springs, Pa.) 
(Not a producer - recovers graphite from old crucibles, ) 


Rhode Island: 
Providence County: 
Cranston: 
Graphite Mines Co. (Providence, R. I.) 


Texas: 
Burnet County: p- Siete “Te Ate BES ee 
is Burnet: . ( Also. in. ite ) § 
eo - Southwestern Consolidated Graphite Oo. Goston, Mass.) , Ps 
Roanoke C ounty: ees Fé 
Lae @ McAdoo (Salem, Va.) Bie 
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